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Abstract: We report here an unusual presentation of peritoneal endometriosis with smooth muscle metaplasia as 
multiple protruding masses on the lateral pelvic wall. Smooth muscle metaplasia is a common finding in rectovagi-
nal endometriosis, whereas in peritoneal endometriosis, smooth muscle metaplasia is uncommon and its nodular 
presentation on the pelvic wall is even rarer. To the best of our knowledge, this is the first case of nodular smooth 
muscle metaplasia occurring in peritoneal endometriosis. As observed in this case, when performing laparoscopic 
surgery in order to excise malignant tumors of intra-abdominal or pelvic organs, it can be difficult for surgeons to dis-
tinguish the metastatic tumors from benign nodular pelvic wall lesions, including endometriosis, based on the gross 
findings only. Therefore, an intraoperative frozen section biopsy of the pelvic wall nodules should be performed to 
evaluate the peritoneal involvement by malignant tumors. Moreover, this report implies that peritoneal endome-
triosis, as well as rectovaginal endometriosis, can clinically present as nodular lesions if obvious smooth muscle 
metaplasia is present. The pathological investigation of smooth muscle cells in peritoneal lesions can contribute not 
only to the precise diagnosis but also to the structure and function of smooth muscle cells and related cells involved 
in the histogenesis of peritoneal endometriosis.
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Introduction 
Smooth muscle metaplasia in ovarian endome-
triosis has been described in the literature [1, 
2]. However, little attention has been paid to 
smooth muscle metaplasia occurring in perito-
neal endometriosis. In particular, endometrio-
sis with smooth muscle metaplasia presenting 
as nodular masses in the pelvic cavity has not 
yet been reported. Herein, we describe an 
unusual presentation of peritoneal endometrio-
sis with smooth muscle metaplasia as multiple 
lateral pelvic wall nodules in a 55-year-old 
woman. We also discuss the clinicopathological 
findings of smooth muscle metaplasia in perito-
neal endometriosis and the immunohistochem-
ical staining results.
Case presentation
A 55-year-old Korean woman was referred to 
the Department of Obstetrics and Gynecology 
at Samsung Medical Center (Seoul, Korea) 
because of a mass in the mid-sigmoid colon 
detected on colonoscopy. She had experienced 
intermittent episodes of recurrent pelvic pain. 
Her medical history included hypertension. She 
had taken antihypertensive medication for 10 
years. There was no other significant medical 
history, no previous operation history, and no 
family history of malignancy including colorectal 
carcinoma. Colonoscopic examination revealed 
an encircling, lobulated mass with luminal nar-
rowing and easy touch bleeding 32 cm above 
the anal verge. The colonoscopic biopsy sample 
revealed moderately-differentiated adenocarci-
noma. The patient underwent laparoscopic 
anterior resection of the colon. Laparoscopically, 
the serosal surface of the small bowel and 
colon was smooth and glistening without asso-
ciated adhesions or abnormal effusions. The 
uterus and bilateral ovaries were normal, and 
salpinges were patent. However, closer exami-
nation of the lateral pelvic wall revealed three 
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nodular masses protruding from the surface. 
These polypoid nodules on the pelvic wall were 
excised and sent to the Department of 
Pathology for evaluating the presence of malig-
nancy intraoperatively. Microscopic examina-
tion of frozen sections revealed glandular struc-
tures with bland nuclear morphology, embe- 
dded in fibrous stroma (Figure 1A). The absence 
of significant cytologic atypia, desmoplasia, or 
necrosis excluded the possibility of metastatic 
adenocarcinoma. The frozen section diagnosis 
was endometrial-type glands with fibrous stro-
ma, suggestive of endometriosis, and no evi-
dence of malignancy. The postoperative course 
was uneventful, and the patient left the hospi-
tal 5 days later.
Pathologic findings
The permanent sections of the lateral pelvic 
wall nodules displayed irregular-shaped, endo-
metrial-type glands scattered within the fibro-
muscular stroma. In particular, smooth muscle 
cells were arranged in discrete bundles and 
intersecting fascicles within the center of the 
nodules (Figure 1B). The muscle bundles were 
highlighted purple red in a fibrous background 
with Masson’s trichrome stain (Figure 1C). 
Immunohistochemical staining of formalin-
fixed, paraffin-embedded sections was per-
formed. The endometrial-type glands and stro-
ma, as well as the smooth muscle cells, were 
positive for estrogen receptors (Figure 1D) and 
progesterone receptors (Figure 1E). The 
smooth muscle cells were positive for smooth 
muscle actin and desmin (Figure 1F), but they 
were negative for inhibin-α and calretinin. 
Additionally, CD10 immunostaining highlighted 
scattered endometrial stromal cells, which 
were difficult to detect in the hematoxylin and 
eosin-stained slides (Figure 1G). Based on the 
microscopic findings and immunohistochemi-
cal staining results, the pelvic wall nodules 
were diagnosed as nodular smooth muscle 
metaplasia occurring in peritoneal endometri-
otic foci. 
Discussion
It has been known that there are three distinct 
types of endometriotic lesions: ovarian, perito-
neal, and rectovaginal [3]. The smooth muscle 
cells are frequent components of endometrio-
sis of the rectovaginal pouch. In the fibromus-
cular tissue, aggregated smooth muscle cells 
Figure 1. Histologic findings and immunohistochemical staining results of smooth muscle metaplasia occurring in 
peritoneal endometriotic foci. (A) The intraoperative frozen sections revealed scattered glandular structures within 
the fibrous stroma. (B) The permanent sections of the lateral pelvic wall nodules displayed endometrial-type glands 
(black arrows) embedded in the fibromuscular stroma. In the center of the nodules, smooth muscle cells arranged in 
discrete bundles and intersecting fascicles (white double arrow) were noted. (C) The muscle bundles (white double 
arrow) were highlighted purple red with Masson’s trichrome stain. Immunohistochemically, the endometrial-type 
glands and stroma, as well as the smooth muscle cells, were positive for (D) estrogen receptors and (E) progester-
one receptors. (F) Additionally, the smooth muscle cells were positive for smooth muscle actin. (G) CD10 highlighted 
scattered endometrial stromal cells, which were difficult to detect with the conventional staining. 
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are present within the fibrotic areas, and the 
muscle element is called smooth muscle meta-
plasia [4]. In fact, since the fibromuscular tis-
sue rather than endometriotic tissue is the 
main component of the endometriotic nodule, 
rectovaginal endometriosis usually presents 
with a nodular lesion [4, 5]. In contrast, grossly 
red, flame-like appearance of peritoneal endo-
metriosis probably reflects the first stage of 
early implantation of endometrial tissue on the 
peritoneal surface [3, 6]. Furthermore, since 
menstrual shedding induces an inflammatory 
reaction, the enclosed implant with presence of 
intraluminal debris becomes a black lesion. In 
this regard, presentation of peritoneal endome-
triosis as nodular masses protruding from the 
lateral pelvic wall is extremely unusual. 
Although the inflammatory process with subse-
quent fibrosis rarely devascularize the endome-
triotic foci, the remaining old collagen in the 
implant appears as plaques rather than nodu-
lar lesions [3]. As observed in this case, when 
performing laparoscopic surgery in order to 
excise malignant tumors of intra-abdominal or 
pelvic organs, it can be difficult for surgeons to 
distinguish the metastatic tumors from benign 
nodular pelvic wall lesions, including endome-
triosis, based on the gross findings only. 
Therefore, an intraoperative frozen section 
biopsy of the pelvic wall nodules should be per-
formed to evaluate the peritoneal involvement 
by malignant tumors. Moreover, this report 
implies that peritoneal endometriosis, as well 
as rectovaginal endometriosis, can clinically 
present as nodular lesions if obvious smooth 
muscle metaplasia is present. 
Histologically, typical peritoneal endometriosis 
is characterized by both epithelium and stroma 
of the endometrial type. In this case, however, 
several scattered endometrial-type glands 
were embedded in the fibromuscular stroma, 
and the proportion of stroma was much higher 
in comparison with that of glands. In conven-
tional hematoxylin and eosin-stained slides, it 
was difficult to distinguish the endometrial-type 
stroma from the fibromuscular stroma. 
Furthermore, in the center of the nodules, com-
pletely bland smooth muscle cells arranged in 
short, regular intersecting fascicles were 
detected. The muscle bundles were immunore-
active for smooth muscle actin and desmin, 
and they stained purple red with Masson’s tri-
chrome stain. Immunostaining for CD10 
showed scattered endometrial stroma, proba-
bly fragmented by fibromuscular stromal tis-
sue. CD10 is a sensitive and diagnostically use-
ful immunohistochemical marker of normal 
endometrial stroma and endometrial stromal 
neoplasms [7, 8]. The division and fragmenta-
tion of endometrial stromal cells, which were 
difficult to detect with the conventional stain-
ing, were easily confirmed with CD10 immuno-
reactivity. This indicates that CD10 immunos-
taining is useful in the diagnosis of endome- 
triosis showing abundant fibrous and smooth 
muscle elements. 
Regarding the presence of smooth muscle cells 
in peritoneal endometriosis, there may be two 
possibilities. Firstly, endometriotic foci involv-
ing smooth muscle are typically associated 
with striking proliferation of the smooth muscle 
[9-11]. Secondly, the endometriotic stroma may 
exhibit smooth muscle metaplasia, as has been 
demonstrated within the wall of ovarian endo-
metriotic cysts [11, 12]. In this case, the pres-
ence of smooth muscle in the endometrial stro-
ma can be explained by the metaplastic theory. 
However, the reason for such metaplastic 
transformation still remains unclear. The other 
possibility is the presence of multipotent cells 
in the endometrial stroma that can differenti-
ate into myofibroblasts and smooth muscle 
cells [13]. 
In rectovaginal endometriosis, fibromuscular 
nodules have been considered to be the major 
cause of pelvic pain and sexual dysfunction [4, 
5]. Our patient had experienced intermittent 
episodes of recurrent pelvic pain. The presence 
of smooth muscle coupled with fibrosis in the 
endometriotic foci raises the possibility of pro-
ducing fibromuscular nodules related to the 
intermittent pelvic pain. Mechsner and col-
leagues [14] have shown that the epithelial 
cells and smooth muscle cells in peritoneal 
endometriotic foci express oxytocin receptors, 
in addition to the estrogen and progesterone 
receptors. It is likely that peritoneal smooth 
muscle contractions could stimulate peritoneal 
nociceptors leading to the generation of pelvic 
pain in patients with endometriosis [15]. It is 
also plausible that the inhibition of oxytocin 
receptors by specific inhibitors might be a use-
ful approach for the treatment of endometrio-
sis-related pelvic pain [14]. 
In summary, we report here an unusual presen-
tation of peritoneal endometriosis with smooth 
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muscle metaplasia as multiple protruding 
masses on the lateral pelvic wall. Smooth mus-
cle metaplasia is a common finding in rectovag-
inal endometriosis, leading to the clinical pre-
sentation as a white nodule. In contrast, in 
peritoneal endometriosis, smooth muscle 
metaplasia is uncommon, and its nodular pre-
sentation on the lateral pelvic wall is even rarer. 
To the best of our knowledge, this is the first 
case of nodular smooth muscle metaplasia 
occurring in peritoneal endometriosis. The 
pathological investigation of smooth muscle 
cells in peritoneal lesions contributes not only 
to the precise diagnosis but also to the struc-
ture and function of smooth muscle cells and 
related cells involved in the histogenesis of 
peritoneal endometriosis. 
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